I. Introduction
The oral and perioral manifestations are common in HIV infected patients, and often influence the debilitating general health status and they can serve as a strong predictor for HIV infection. To date, CD4 cell count, viral load are recognized and widely used as a marker of HIV related disease progression 1 . The stage of infection can be determined by measuring the patient's CD4 + T cell count, and the level of HIV in the blood. Acute viremia is associated in virtually all patients with the activation of CD8 + T cells, which kill HIV-infected cells, and subsequently with antibody production, or seroconversion. The CD8 + T cell response is thought to be important in controlling virus levels, which peak and then decline. A good CD8 + T cell response has been linked to slower disease progression and a better prognosis, though it does not eliminate the virus. The CD4:CD8 ratio helps determine the risk of disease progression in HIV-infected patients on HAART 2 . Being aware of individual significance of CD4, CD8 cell count and oral lesions in assessing the disease status, it was thought worthwhile to correlate whether the presence of specific oral manifestations and the number of different concurrent intraoral lesions among HIV-seropositive patients are associated with the levels of CD4+ cell count, CD8+ cell count and the CD4+/CD8+ ratio and to evaluate whether oral examinations would be an essential component for early recognition of disease progression and comprehensive evaluation of HIV-infected patients.
II. Materials And Methods
This study involved clinical and laboratory assessment of 150 HIV seropositives patients of any age and sex irrespective of anti retroviral therapy. The study was carried out in a year 2010 in the Regional AIDS Teaching, Training & Research Department, at Prayas-Amruta Clinic, Pune Maharashtra, India. Voluntary Counselling and Testing Centre for HIV and also a centre for estimating CD4, CD8 cell and CD4/CD8 counts under National AIDS Control Organization exist in this Department. Since informed consent was obtained from each of the study subjects, the ethical clearance was not required in the circumstances.
Each patient selected for this study was subjected to thorough clinical oral examination. A special effort was made to observe and record oral manifestation which was according to the diagnostic criteria given by WHO (Clearinghouse diagnostic criteria). Recent laboratory investigations records for CD4+ cell, CD8+ cell counts and CD4/CD8 ratio for each and every patient were obtained. Then analysis of data obtained was done by chi-square test and T-test to see the correlation between oral manifestation and immune suppression in HIV infected patients. 
III. Tables

IV. Results
In our study total 150 patients were evaluated. The mean age of the participants in the study was 38.21 years. The maximum number of patients was in the age group of 31 -40 yrs. Out of total 150 participants, 65% were male and 35% were female; whereas 17% were illiterate and 83% were literate. Marital status of the participants was distributed as 89% as married and remaining 11% were unmarried. Most of the general symptoms such as weight loss (16%), fatigue (10%) and neurological symptoms (7%) were observed among the participants.
IV.I Distribution of oral lesions: (Table-1)
Oral candidiasis lesions were observed in 24% cases. Pseudo membranous candidiasis was the most common variant (19%), and other variants such as erythematous candidiasis (4%), angular cheilitis (2%), and hyperplastic candidiasis (5%) were also observed. Periodontal diseases were noted in 44 patients (i.e. 29%). . The occurrence of erythematous candidiasis and angular cheilitis were commonly seen when CD4 count was <200 cells/mm 3 .The periodontal diseases were more commonly seen when CD4 count was >400 CD4 cell/ mm 3 . 17 subjects had linear gingival erythema with CD4 count >400 cells/mm 3 . Most cases of necrotizing ulcerative gingivitis and necrotizing ulcerative periodontitis had CD4 count upto 400 cells/mm 3 . Oral hairy leukoplakias were observed in equal proportion irrespective of CD4 count. Most cases of melanin pigmentation had CD4 count > 400 cells/mm 3 . 8 cases of Atypical ulceration had CD4 count > 400 cells/mm 3 , Herpetic lesions were observed in 3 patients who had CD4 count more than 200 cells/mm 3 . There was statistical significant correlation between necrotizing ulcerative gingivitis, oral candidiasis and CD4 count in this study. Other lesions being very few in numbers it is not possible to draw any valid conclusion. However it can be stated P value was not significant for other lesions.
IV.III Oral lesions in relation with CD8count and CD4/CD8 ratio-(Table-1 & 2)
Most commonly (23cases) pseudo membranous candidiasis cases were seen when CD8 count increased >500 cells/mm 3 and CD4/CD8 ratio was > 0.3. Erythematous candidiasis, angular cheilitis and hyperplastic candidiasis cases had CD8 count >500 cells/mm 3 and CD4/CD8 ratio was in between 0.31 -0.6. 25 cases of linear gingival erythema had CD8 count < 300 cells/mm 3 and 18 cases of linear gingival erythema had CD4/CD8 ratio 0.31 to 0.6. Necrotizing ulcerative gingivitis and necrotizing ulcerative periodontitis were commonly seen when CD8 count was 301 -500 cells/mm 3 and CD4/CD8 ratio was > 0.3 In this study, other lesions such as apthous ulcerations, herpetic lesions, hairy leukoplakia, melanin pigmentations and xerostomia were commonly seen when CD8 count increased >500 cells/mm 3 and CD4/CD8 ratio was in between 0.31 -0.6. There was statistical significant correlation between oral candidiasis and CD8 count and CD4/CD8 ratio in this study. Other lesions being very few in numbers & hence it was not possible to draw any valid conclusion.
V.
Discussion
In our study, we found there were no significant differences about socio-demographic data as compared to other research projects all over the world 3, 4, 5 . Literature review of impact of education level on HIV/AIDS prevalence rate by world food programme (2005) 6 revealed that better educated populations are reacting more strongly than less educated and non educated populations in their responses towards protection through changes in risky sexual behavior. A Zambian study 7 found that AIDS spreads twice as fast among uneducated patients. All the same, some studies 8 have found no significant correlation in between prevalence of oral manifestations and age, sex, marital status in HIV seropositive cases. So we can conclude that not only literacy but through social awareness is necessary.
The data obtained in the present study about general symptoms is similar to previous several studies 9, 10 . Oral lesions are common in individuals with HIV infection. Early recognition and treatment of these oral lesions may reduce morbidity. Oral lesions may be the first clinical features of HIV infection and lead to its diagnosis. Their presence is an indication of immunodeficiency and predicts the progression of HIV disease 11 . Oral lesions such as oral candidiasis and periodontal diseases were more common in individuals with HIV infection. This is consistent with findings from previous studies investigating HIV associated oral lesion 12 . Increased no of oral candidiasis cases can be observed when subjects not under HAART only, are included for the study 13 . Pseudo membranous variety of candidiasis is most commonly found in individuals with HIV infection 3, 8, 13 , however erythematous candidiasis variant can be more common variety 4 . Very few cases of hyperplastic candidiasis were common finding while angular cheilitis cases were high in some studies 15 . This may be because difference in sample size.
Periodontal disease manifestations in HIV infected individuals include linear gingival erythema, necrotizing ulcerative gingivitis and necrotizing ulcerative periodontitis and diagnosticians have convinced about common occurrences of periodontal diseases especially linear gingival erythema in HIV seropositive patients. 3, 8 Presence of oral hairy leukoplakia is a fairly reliable indicator of HIV seropositive and is a predictor of declining immunocompetence. As most of the our patients were on HAART, immunocompetence was good, hence less no of oral hairy leukoplakia cases were seen as compared to other findings from previous studies investigating HIV associated oral lesion. 3, 8, 13, 15, 16 Less no of cases of xerostomia, atypical ulceration, herpetic lesions in our HIV infected subjects is suggestive of good immunocompetence. Occurrence rate of melanin pigmentation was quite high as it could be due to chronic use of anti retroviral drugs by most of our subjects.
The presence of oral lesion in HIV infected person as well as the presence of wide range of other opportunistic infections is generally accepted as the result of severe immunosuppression caused primarily by destruction of T helper cells after infection by HIV virus. Indeed it has been shown that the low circulating CD4 cell count is associated with the progression of HIV infection to AIDS and used as a marker for the commencement of the patient therapy. We found a close association between the patient's immune state and the presence of oral candidiasis, with an increase in frequency of oral candidiasis as CD4 count decreased.
Most of the cases of oral candidiasis were found in low CD4 count (<200 cells/mm 3 ). & pseudo membranous candidiasis was the most common variant. The periodontal disease occurred in less severe immunosuppression with its mean CD4 count being 491. The most common variant linear gingival erythema cases were observed in high CD4 count (>400 CD4 cell/ mm 3 ). We found that hairy leukoplakia was not associated with increasing level of immunosuppression because the presence of this oral lesion did not significantly increase as CD4 cell count decreased. These findings were consistent with the findings of other studies. 12, 17, 18 Several medications used in the treatment of HIV related disease may cause xerostomia. Xerostomia is also associated with increased frequency of candidiasis in patient with HIV infection and it is found in low CD4 count (126 cells/mm 3 ). 19, 20 Majority of the oral lesions were seen when CD4 count was less than 500 cells/mm 3 , thereby suggesting close relationship between immunodeficient state of patients and the occurrence of oral lesions. The studies 14 investigating the relationship between immunodeficiency and HIV associated oral lesions have found that the prevalence of oral manifestations was higher with low CD4 count <200 cell/mm 3 . Thus, our study revealed the specific common oral lesions are strongly associated with immune suppression, as measured by CD4 cell counts. Several studies 16 also support to our findings with their report as oral lesion especially oral candidiasis could be useful as a marker for immunosuppression, particularly where CD4 count cannot be determined routinely.
The CD8 + T cell response is thought to be important in controlling virus levels. But now days, it is the most reliable indicator of prognosis. The CD4:CD8 ratio helps to determine the risk of disease progression in HIV-infected patients. Its strong immune response correlates directly with a healthy clinical status and reduced response is concomitant with progression to disease. 21 We found a close association between the patient's immune status and the presence of oral candidiasis and periodontal diseases; as increased incidence of oral candidiasis and periodontal diseases were associated with increased CD8 Cell count and decreased CD4/CD8 ratio. There is close association of elevated CD8 Count and immunosuppression in HIV symptomatic patients 22 and as CD4+ T-cell numbers decline in the final stages of infection, the residual lymphocyte population is almost entirely composed of CD8+ T-cells 23 . For immune failure in HIV patients, oral candidiasis can be considered as clinical marker. 24 CD8+ cell count was significantly increased and the CD4+/CD8+ ratio was significantly decreased in the gingival connective tissue of the HIV+ patients which shows correlation with periodontal diseases in HIV patients. Several studies also support to our correlation between periodontal diseases and immune suppression in HIV individuals. 25, 26, 27 This study had all other oral lesions which are seen when CD8 count is increased >500 cells/mm. 3 and CD4/CD8 ratio is in between 0.31 -0.6. Close correlations between increased CD8 cell count and salivary gland diseases including xerostomia have been established previously 28 . We acknowledge here the presence of oral lesions and wide range of other opportunistic infections in HIV infected person is generally accepted as the result of severe immunosuppression caused primarily by destruction of T helper cells (CD4) after infection by HIV virus and increase killer T cells (CD8) which recognize antigens on the surface of HIV virus infected cells, binds to the infected cell and kill it. It is found that CD8 cell count increases as immune reconstitution of HIV infected patients undergoing antiretroviral therapy is developed which is an indicator of favorable response of antiretroviral therapy. CD4/CD8 ratio is an important diagnostic measure of immune system functioning. In particular, CD4/CD8 ratio predicts the time taken for progression of HIV infection to acquired immune deficiency syndrome (AIDS) and the long-term survival of AIDS patients.
VI. Conclusion
As there was statistical significant correlation found between oral pseudo membranous candidiasis and CD4, CD8 count, CD4/CD8 ratio in this study, these Oral lesions especially oral candidiasis can be useful as a diagnostic marker for immunosuppression in HIV positive patients, particularly where laboratory assessment cannot be done routinely.
